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Introduction
One of the main problems of modern nuclear physics is the determination of the extreme conditions for the existence of nuclei. In recent years, great attention has been paid to the production and the study of the properties of nuclei located far away from the line of stability. At the present time, only the "north-east" region of the nuclide chart with nuclei having a neutron number N≈126 is not properly studied. In the framework of this project we propose to fill this region using multi-nucleon transfer and quasi-fission reactions [1] .
The reaction 136 Xe+ 208 Pb is selected. The main idea of this experiment is to use the stabilizing effect of closed neutron shells in both nuclei. Transfer of protons from lead to xenon may be predominant as the light product of the reaction is a strongly bound nucleus and, therefore, Q value of reaction is ≈0. 
Setup
The experimental set up devoted to investigations of multi-nucleon transfer reactions is described. It uses the radiochemical method of gas transport. Measurements were made using the CORSAR-V setup (correlation setup for the reaction volatile products) specially designed for identification and investigation of properties of volatile heavy nuclei.
Measurements were made with the CORSAR-V setup (correlation setup for the reaction products registration (volatile products)) which was designed for identification and investigation of properties of neutron-rich heavy nuclei in the region of nuclei near N = 126. The setup has a closed gas system with recycling. A gas mixture (80%He + 20%O) at the pressure of 1.5 atm is fed to the gas catcher (figure 3) which is located in the reaction chamber. A rotating target of 208 Pb (450 microg/cm2) is located in front of the gas catcher (figure 4). Gas catcher system is a stainless steel cylinder with a 36mm diameter hole in its centre (allowing the 136 Xe beam to pass through). The catcher's face which is in front of the rotating target has windows covered with Mylar foils of 25 micron thick. The gas catcher was designed so that the products of the reaction going at~35° (with 74≤ Z ≤76, N≥125 and kinetic energy 400<E<600 MeV) can pass through the Mylar foil to be captured by the gas mixture flow. Elastic scattered beam of 136 Xe (with kinetic energy Е > 540 MeV) will not be stopped by the gas flow because it has energy enough to reach the back wall of the gas catcher container. Reaction products with kinetic energy E<400 MeV are stopped in the Mylar foil. Catcher's efficiency for the capture of the studied reaction products and their transport to a cooled surface is roughly 60-70%. The products of the reaction 136 Xe (820MeV) + 208 Pb are gathered inside the gas mixture and are transported through an electric furnace which provides oxidation of Os isotopes OsO 4 . Quartz filter is installed for more efficient oxidation of reaction products in the output tube of furnace.
Then gas mixture with OsO 4 flows through heated Teflon tubes to the detection system and is deposited on copper surfaces kept at the temperature of -200°C. Special cap foils with nano-structures are used. These foils allow to increase the surface area of deposition of the reaction products by a factor 1000. Two gamma ray detectors are used with an angle of 135 degrees between them to reduce the effect of Compton scattering. A nitrogen trap is installed in the gas system to clean the system of water vapors. -radiation is measured by semiconductor detectors. The registration of beta rays is triggered by  rays germanium detectors. After purification, the gas mixture returns back to the gas catcher. Reaction chamber with rotating target and gas catcher. figure 6 (right panel) shows cross-sections of production for heavy neutron-rich elements and their survival probability in reaction 136 Xe+ 208 Pb at energy E cm =450MeV, which is near to Coulomb barrier (Bass -barrier is ≈434MeV). The lower panel shows cross-sections for production of the nuclei, which are located near the closed neutron shell (N=126).
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Data analyses
The calculations demonstrate that production of unknown neutron-rich heavy nuclei is quite possible in multi-nucleon transfer reactions at low energies close to the Coulomb barrier).
Large numbers of new nuclides may be produced in the region Z=74-80, as we can see in figure 6 (left panel) [2] . It should be noted that during the experiment two systems of data acquisition were used. The first system is a system of CAMAC standard with Kmax software and the second system is a system of cPCI standard with LyrTech software. The first system of data acquisition has a resolution of about 40 keV for beta-and 4 keV for gamma-detectors. System does not have a timestamp on events. It allows you to make quickly rough calculations for optimization of experimental conditions. The second system of data acquisition has a much higher resolution than the first system, namely 25 keV for betaand 1.5-2 keV for gamma-detectors. This system has a timestamp for each registered event. It allows to estimate the lifetime of isotopes and accurately determine the time of decay of isotopes. Thereby, estimated results can be obtained from the data collected by the first system and more accurate results can be obtained from data from the second one.
A source of 207 Bi is used for energy calibration of detectors. Using the data collected by the second system, matrices of γ − γ and β − γ − γ energy -time were created in order to investigate coincident rays. By gating energy transitions, taking into consideration the detector's resolution, one-dimensional gamma spectra were created, which could be further processed and analyzed. In these spectra events which occurred due to background radiation contribution are subtracted using a method based on Sensitive Nonlinear Iterative Peak (SNIP) clipping algorithm [5] . Final gamma spectra were smoothed in order to eliminate the noise by a function based on Markov chain method [6] , [7] . Comparison of the relative yield of osmium isotopes with theoretical estimates is made. figure 9 shows that the relative yield of isotopes produced in the decay of isotopes of Osmium is consistent with the theory. The ability of separating volatile reaction products from non-volatile ones by CORSAR-V is demonstrated.
